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Claim 

An admixture for cement mortar or concrete comprising 60-95 wt% of a cellulose ether 
having, at 20°C, a viscosity for a 2 wt% solution of at least 12,000 cps and 5-40 wt% of a cellulose 
ether having a viscosity of 600 cps or lower. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to an admixture for cement mortar or concrete and the 
invention further pertains to an admixture for cement mortar or concrete comprising cellulose 
ethers with high molecular weight and low molecular weight and having exceptionally high 
separation resistance. 

Prior art 

When building a structure in water such as in harbor construction or port construction, 
unhardened concrete is forced into water using a tremie pipe, concrete pump, bucket, etc. The 
problems in this case are the significant contamination of surrounding water and a low likelihood 
of producing uniformly cured concrete since the cement portion of the unhardened concrete flows 
into the water and the skeletal material is separated. 

In order to alleviate the aforementioned problems, measures have been taken from the 
standpoint of application technology, but the results achieved are far from satisfactory. 

Thus, in recent years many different types of admixtures, for example, those disclosed in 
Japanese Kokai Patent Application No. Sho 58[1983]-69760, etc., were proposed to modify the 
concrete itself. However, the material separation resistance is low among admixtures for 
wet-consistency concrete, and entrained air is high among admixtures with high viscosity so that 
the curing rate is slowed and satisfactory results have not been achieved, and further improvement 
is required. 

The present invention is based on the above background. Namely, it was discovered that 
when cellulose materials having different molecular weights are mixed and used, contamination of 
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surrounding water is low since the degree of entrained air is low, material separation is less likely 
to occur, and the target strength can be achieved, and as a result, the present invention was 
accomplished. 

Constitution of the invention 

Thus, the present invention is an admixture for cement mortar or concrete comprising 
60-95 wt% of a cellulose ether having a viscosity (B-type) for a 2 wt% solution at 20°C of at least 
12,000 cps and 5-40 wt% of a cellulose ether having a viscosity of 600 cps or lower. 

For cellulose ethers used in the present invention, alkyl celluloses such as methylcellulose 
and ethylcellulose; hydroxy alkyl celluloses such as hydroxymethylcellulose, 
hydroxyethylcellulose and hydroxypropylcellulose; nonionic cellulose ethers, for example, alkyl 
hydroxy alkyl celluloses such as ethylhydroxyethylcellulose, methylhydroxypropylcellulose and 
ionic cellulose ethers such as carboxymethylcellulose, can be mentioned. 

The admixture of the present invention is a mixture of one or more cellulose ethers with a 
high molecular weight and one or more cellulose ethers with a low molecular weight and the 
cellulose ethers to be mixed are not especially limited. 

In the cellulose ether with a high molecular weight, the viscosity of a 2 wt% solution at 
20°C is at least 12,000 cps based on measurement by a B-type viscometer, and if the viscosity is 
12,000 cps or lower, the effect on prevention of separation between the cement and the aggregate 
is low at the time of application. It is further desirable if the aforementioned value is at least 
20,000 cps. The solution viscosity of the cellulose ether having a low molecular weight and mixed 
with the cellulose ether having a high molecular weight is 600 cps or lower at 20°C, and if the 
aforementioned value exceeds 600 cps, the degree of entrained air is increased when mixed with 
the cellulose ether having a high molecular weight. Furthermore, the amount of cellulose ether 
with a low molecular weight in the mixture is in the range of 5-40 wt%. If the amount included is 
outside the aforementioned range, the degree of entrained air is increased and the strength of the 
set concrete is reduced. 

For application of the admixture of the present invention in a cement composition (paste, 
cement mortar, or concrete), in general, the amount of admixture used is in the range of 0. 1-5 wt%, 
preferably, in the range of 0.5-2 wt%. If the amount used is less than 0. 1 wt%, the effect achieved 
is insufficient; on the other hand, if the amount exceeds 5 wt%, the workability is reduced as a 
result of an increase in viscosity, and the strength of the hardened material is reduced; thus, this is 
not desirable. 

The admixture of the present invention may be used in powder or liquid form, and the 
mixing order of the materials is not especially limited; furthermore, it can be used in a cement 
composition comprising additives such as fine aggregate, coarse aggregate, and fly ash. And 



furthermore, an appropriate amount of defoaming agents, foaming agents, water-reducing agents, 
AE agents, cement-setting modifiers, etc. can be used. 

Application examples 

The present invention will be explained in specific terms below. 

A pplication Examples 1-3 and Comparative Examples 1-3 

1 [part by weight] of normal Portland cement, 2 [parts by weight] of Toyoura standard sand, 
0.60 [part by weight] of water, and 0.010 part by weight of a methylcellulose mixture shown in 
Table 1 below were used and a cement mortar was produced according to the specification of JIS 
R-5201 (198 1). For each cement mortar produced above, the degree of entrained air was measured 
according to the specification of JIS A 1 174 (1978) and the degree of material separation based on 
the turbidity of water was measured as described below. 

Turbidity of water for cement mortar 

The degree of turbidity of water upon free-fall descent is provided for the cement mortar, 
and the higher the number, the lower the turbidity. 

Water was poured to a height of 100 cm into a cylindrical tube made of transparent acrylic 
resin with an inner diameter of 8 cm and a height of 1 1 0 cm; then, the cement mortar was poured in 
a free-fall manner into the aforementioned tube to a height of 5 cm, and as soon as the height of the 
cement mortar reached 5 cm, 2 liters of turbid water was extracted via a stopcock attached to the 
aforementioned cylindrical tube at a height 20 cm from the bottom. Furthermore, using a 
transparent glass tube with an inner diameter of 5 cm and a height of 100 cm and having a (+) mark 
on the bottom and a vertical scale, the aforementioned extracted turbid water was poured from the 
top while keeping an eye on the (+) mark on the bottom, and the vertical scale is read when the (+) 
mark is no longer visible. The aforementioned number read-out is defined as the turbidity of the 
water, and an evaluation was made according to the criteria below. 

O : Height when the (+) mark is no longer visible is at least 50 cm 
A: Height when the (+) mark is no longer visible is in the range of 25 cm to 50 cm 
x: Height when the (+) mark is no longer visible is less than 25 cm. 
It should be noted that the methylcelluloses used were products of Shinetsu Chemical Co., 
Ltd., known by the tradename 90H-30000 (viscosity 30,000, molecular weight 150,000, methoxy 
content 29%) and 90 SH-100 (viscosity 100 cps). The test results obtained are shown in Table 1 
below. 
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Key: 1 Admixture (methylcellulose) 

2 Air content (%) 

3 Turbidity of water 

4 Viscosity (cps) 

5 Proportion (%) 

6 Application Example 

7 Comparative Example 



Application Example 4 and Comparative Examples 4-9 

0.010 part by weight of each of the methylcelluloses shown in Table 2 were used and 
cement mortars having the compositions described in Application Example 1 were produced. For 
the cement mortar produced, the air content, degree of material separation, and strength of molding 
under water were evaluated. And the results obtained are shown in Table 2. 

It should be noted that the description of methylcelluloses used is as shown below: 



Methylcellulose (30,000 cps): 

90SH-30000 (tradename of Shinetsu Chemical Co., Ltd.) 



Methylcellulose (1,000 cps): 

90SH-1000 (tradename of Shinetsu Chemical Co., Ltd.) 



Methylcellulose (400 cps): 

90SH-400 (tradename of Shinetsu Chemical Co., Ltd.) 



Methylcellulose (100 cps): 

90SH-100 (tradename of Shinetsu Chemical Co., Ltd.) 



Methylcellulose (10,000.cps): 

Marbo-Rose [transliteration] 90MP-10000 (product of Matsumoto Fats and Oils Co., Ltd.) 

Furthermore, the strength of a cement mortar structure under water was measured 
according to the method explained below. First, 400 cc of water were poured into a polyethylene 
bag having a diameter of 5 cm and a length of 50 cm then a cement mortar was added in a free-fall 
manner into the aforementioned bag with a spoon to a height of 15 cm from the water surface. 
After 24 h, the set cement mortar was removed from the bag and cured in 20°C water. At the time 
of the test, the top and bottom 5 cm of the cement mortar were cut, both end faces were capped, and 
the compression strength at a 7-day age was measured. 
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Key: 1 Admixture (methylcellulose) 

2 Air content (%) 

3 Turbidity of water 

4 Strength of cement mortar under water (kg/cm 2 ) 

5 Viscosity (cps) 

6 Proportion (%) 

7 Application Example 4 

8 Comparative Example 



Application Examples 5-8 and Comparative Examples 10-1 1 

0.010 part by weight of each alkyl cellulose shown in Table 3 was used and cement mortars 
having the composition described in Application Example 1 were produced. For the cement mortar 
produced, the air content, and degree of turbidity of water were evaluated, and the results shown in 
Table 3 were obtained. It should be noted that Unicel QP-52000H (tradename of Daicel Co., Ltd.) 
was used for the hydroxyethylcellulose (40,000 cps) and Klucel H (tradename of the Hercules 
Inc.) was used for the hydroxypropylcellulose (30,000 cps), respectively. 
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Key: 1 Admixture 

2 Air content (%) 

3 Turbidity of water 

4 Name of cellulose used and viscosity (cps) 

5 Mixing ratio (%) 

6 Application Example 

7 Comparative Example 

It should be noted that in the aforementioned table HE is hydroxyethylcellulose, MC is 
methylcellulose and HP is hydroxypropylcellulose. 



Application Examples 9-10 and Comparative Examples 12-13 

For the materials used in the concrete, Onoda normal Portland cement, Ogasa sand, Fuji 
River gravel (maximum size 25 mm), water-reducing agent (naphthalene sulfonic acid formalin 
condensate, tradename Mighty 150 by Kao Soap Co., Ltd., amount added: 1 wt% with respect to 
the cement), and the admixtures used in Application Examples 7 and 8 (amount added: 1 wt% with 
respect to the cement) were used to produce concretes having a water and cement ratio of 60%, and 
a fine aggregate ratio of 42%. Furthermore, for comparison, the admixtures (amount added: same 
as above) used in Comparative Examples 10-11 were mixed and concretes were produced as 
described above. 

For each concrete produced, measurements were made for the air content, slump, turbidity 
of water, and compression strength 28 days after casting, in air and underwater. The results 
obtained are shown in Table 4 below. Furthermore, the method for casting the test pieces for the 
water turbidity test and compression strength test are as explained below. 

Turbidity of water for concrete 

Water is poured to a height of 60 cm into a cylindrical tube made of a transparent acrylic 
resin with an inner diameter of 10 cm and a height of 80 cm; then, concrete is poured with a hand 
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scoop in a free-fall manner from the surface into the aforementioned tube to a height 20 cm from 
the bottom. Immediately after the pouring, a square measuring stick for water turbidity having a 
length of 120 cm and sides of 2 cm and having a scale in the lengthwise direction and having a disc 
plate with a diameter of 6 cm provided with (+) mark at the end of the stick is placed in the 
aforementioned water, and the scale is read where the (+) mark of the disc plate at the tip of the 
stick is no longer visible from the surface. The aforementioned number read is defined as the 
turbidity of the water. 

Casting method for test piece to measure compression strength of concrete 

Air casting strength: According to the specification of JIS A 1 132 "Method for Production 

of a Test Piece for Measurement of the Strength of Concrete". 

Underwater casting strength: a 10 (<j>) x 20 cm steel frame is submerged in a water tank to a 

depth of 50 cm, concrete is poured in a free-fall manner from the water surface with a hand scoop. 

In this case, in order to prevent overflow of concrete outside the aforementioned frame, a metal 

mesh of 10 (<(>) x 30 cm is used as a guide, pouring is done with a hand scoop in 2-3 batches, and 

approximately 2 cm is built up from the frame. At this time, additional effort, for example, poking 

with a stick or shaking the frame, should be avoided. 

After pouring as described above, the concrete is immediately pulled out of the water and 

the upper face of the frame is set flat. In this case, capping, aging, etc. are done as in the case of the 

aforementioned casting in air. 




Table 4 



Key: 1 
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Compression strength (kg/cm 2 ) 
Casting in air 
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Application Example 

Comparative Example 
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Effect of the invention 

The degree of entrained air is low in a cement mortar with the admixture of the present 
invention added, and excellent flow and packing properties can be achieved; furthermore, the 
material separation resistance is very high in air as well as underwater, and therefore, the material 
can be used effectively as a cement composition for free-fall underwater, for building and spray 
coating; furthermore, a hardened material of high strength can be produced. 
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